Evaluation of Atrophy Production and Vasoconstrictor Potency in Humans Following Intradermally Injected Corticosteroids**From the Department of Dermatology, University of Miami School of Medicine, Miami, Florida, 33136  by Snyder, Diane Sekura & Greenberg, Robert A
THt ,}()l KS.t llf JSH•IIIo \11\f DtK\1\IUIIW,, , fi;j• ~nl lfi S Hfj ~ 
<'"I" r1~h1 © W'; I h\ Tht· \\'alll tml• ~ \\ tlhm• ('n 
\'nl I ' , ~" ti 
l'rwle<i•ro l ' .~A 
E\"ALl ATIO~ OF ATROPI IY PHODt C"llO~ A '\D \ A!->OCO~!-> I HlCTOH POTE~< Y 
l~ HU\IA:\S FOLLO\\ I~<; 1:\THADER:\lALLY I~.JECTED COH llC(bTEHOTDS 
DIA '\ E SEKl H.\ ~'\ YDEH. 1'11 D., "'' ROHEHT A. ( a~EE:\ BEHC, .\l.D. 
AH:-.TRA<"'' 
We have usN! intradt'rmal injection" olt·ortlt'nstt'roicl,. inlo normal and uhru\'ioll'l ligh1 
( l '\ U indured inllamed human skin 1o C\ aluatc t lw inht•n•nt atropll\ ·producing pnten1 ial 
as \\l'll a,. the va,.,ocnn,.,lrirtor pol<'tH'\ nl ,.elerlrclt·ompouJHI-.. ' 1\~nt·nrllt'n"lt'roids, cle,..onide 
and lriamt"inolone lll'l'lnnlcle. whit"h diller only h\' !he Prl'"l'IH'l' ot a lluorint- atum.t•xhihiled 
similar \'ilsuconstrktor polt'l1{'\ hut on!\ the tluorinr·rontaining :-tt•rnicl produrl'd ,..e,cre, 
persistent at rophv. Hy drocort '"one I i ·\'tlleratt• anci de:-on idt• produrl'CI a mild. transient 
atroph\ whilt• hydrol'orli.,one prochlt't·d none. 'l'namcinolone a<·elonidt• .111cl de,.,oniclt- were 
mnrt- t•lfeni\l• than hydrot·nrli:-t>nl' and hHirot't>rli,..one li -\all•ratc in produl'ing \'H,..ol·ontril'· 
t ion 111 1 hh mod!! I s\·st<•m ot inllammntion . Tht• producl inn oint ropll\' '"'" ah'<l\.,., grl'<Ht'r Ill 
tht• l ' \ L-indured inllamed ,.,kin than in normal c·onlrol ~kin 
Chronlt' U"<IJ!E.' ol potent topil'nl rortiro,.,tt·roid, 
has been reported 10 eau,.,e atroph\, h\ pop1gmen 
tation , ,trial'. and tl'ltmglecta,.la II :\]. The>-r ,.,ide 
elfecb appear to Ill' mo"l ,.,e, en• in traumatizNI or 
int1a mcd ,kill [I] h 1s nm kno\\ n \\ he1 ht•r 1 ht• :-Hit• 
effect>. are direct!.' relut~?d to potenr,· or lluorina-
tJOn of the t'ortic·<,.,t<'rmd Thi,., study \HI" undt'r· 
taken to compare the inherent atroph.,·produl'ing 
pot en11al ol hydrnt·nrll,one with hydrol'ort i,.,nne 
l ;., alt>ratt•, desontcil! tan an•! on ide d~?rl\ .It iH• ol 
1 f). hvd ro:n predn j,.olone l a ncl 1 ri.1 nKi nolom ill l'-
tonide Ia llunrinn!t•d den\ntl\t' nl de,.onldel 111 
normal nne! uhrm JOlt'! light 1 l'\ Lt induced Ill -
flamed ..,kin. Tht•.,t• lour ,.,tl'nllds \H•re abo l'lllll · 
pared lor their ahilll\ to cau,.,l' \a,.oconstrirtion in 
,.,kin intlamed hy l \ ' 1. The t·nnil'nslermcb \\tore 
e\'aluut('(llollowmg a stngle intradt>rmal init•ctlnn. 
\IAfFHI\1" \'\ll \I~; Jtllllb 
Corr l((),.tt·ruid P"" dl·~ \\ l're st"P<'nded in r he tulhm • 
ing stl'rllc mednun tor intradermnl tnJet·tion : 11.\J ml 
hen7\'l ukohnl 0 ~; !(m 'ndium <·ttrllnX\ methykellulo,e. 
0 04 ml T\\t:cn Nl, 0 ;,Iii' ~o:m ""d1um chloride, and 
,.uftkierH tblillt>d wutcr to makt· 100 rnl Steroid lnncen-
trauon' \\E.'rl' ll.fi mM lor h\'Ciroc·ortt,one. and;, ,~ m\1 lor 
hvdru('tlfll,.one 17-valerate, dt>~onidl•. unci tnaml'mulone 
aretonide. 
Informed cun .. ~nt \\i.h ohtatnt·d lrom the II health,· 
subject" (Ill mall' and 'I lemall'. a~:ed I" tu 3~1 \\h;, 
parlil'lpalt!d 111 1he ;.IUd\. Each -.uh)ecl rt•teJ\ed ~.;) 
1111111mum CT\thema do;.e;. ot ultr.t\ll>lt•t trradiuttnn !rom 
a We;.tJn!(huu'e F'S:W lamp 1o a rel'tungular area on the 
n>lar ,urta('e nf the lett lnrearm. (hw hour al!l·r th~ nn•et 
ot redne" U.O.j ml <•I t·nt h l'nrtit·n,tt•rnid ,u,pen;.ton (~10 
PI! nf h\ druntrtJ;.une: I~;, PI! nt t hl' otht!r ;.lerni<.h-1 unci 1 he 
suspencitnl( med1urn lh a control ''~Tl' tn.Jetted tnln thl' 
trradiatl'd urea nnd ulsn into a t·nrwsp<IIHlin~: silt' on thl' 
:\1anuM·npt ret·etved \Ia\' :?0, 19':' I; in rc\ t;.t•d I< arm 
Juh W , HI'; I, Ul'I'!'Jl!NIInr puhlit-,l!i~>n .Juh 2~. l!lil. 
Th1' \\ork \\U,., 'upportl.'d tn part hy a ~{rant lrnm 
\\' e;.t wood l'hurmal'E'Uill'UI;. and '\u1 ionnl ltblll \Itt" nl 
Health Grunt TO! A:\1 O.i:!H~ 1.·, 
From the Dl'p.trtmelll nl Dl'rrnalolol-'> · t ' ntn•r,JI\ ol 
Mtami "chuol ol :\lt.>dtt'llll', :\liam1, Flunda 331:11). 
tfil 
untrmdluted rll(l1l Jorl'arm 111 u clouhlt•-hluulta,luon Tht• 
lnll'l'tion -.ill·> Wl'rl' ~l'Jiilflltt'll !rom <lilt' .tnotht•r ll\ 111 
ll'ilst 1.;) em nnd eu('h inJl't'tion proclutt•d a dio,lmu wheul 
w11h th(' charal·teri;.til' "peau d 'uran:,:e" llppeurant'£• . 
(;radtnR uJ ta""·on.,tm llutl Hlant·hmK 111 thl' inJ<.·t·tann 
'lll',..nlthe l \ ' L·Irraduued --kan "'a' e\aluated a1 ~ . I. 21. 
Ill. nnd 7:! hr po;.t lllJt•t'ltnn Blum·h intt>n-.it\ (lu .. -. nl 
reclnp, ... ) \\U;. !lrHcfed atT<mlinJ( to the Inlluwin~t quallla · 
II\ e ,t·ale: o. no di,tl'rnahle hlan('h; I . Jaint hlant·h; 2, 
nh\inu,. blanth: and ;1. rnrnplete ''"" ol l ' \ L-inclu('E'cf 
rl'dn£...,, \\ilh u hlunch t'ljlll\.tlent to tht· unirr,Hiilltl'd 
nurmul ,.,kin ,\ grndc ,! hlnm·h is lo hl• dt<t tlli(Ubhed I rom 
lu;.s ul normal ,.,kin color. h\ popt):l11t'nt.lllnn. ''hkh was 
not tully apprN'Jated in mo,.t suhjerts until :Ito t \Wt'b 
a iH·r injection. The lunj! cftamt'ter nl tht• hlnnl'hed sill' 
wa, measun·d 111 mtllirnt'll'r'-. 
c;mdtnl: "' nlruph\ . Tht• lrlji'('!IOil 'llt•• ul bolh lorl' · 
arm' were c'tatnllll·d at 2. :1. I. H. h , 1:!, lli.und :!ll \\Ct•b. 
Derrnnl a[roph}. u pnlpahll' depre""l"n m tht> 'km. "a" 
~o:radt:>d 1111 u ;.l'alt• ul tnue,hin!( lntt·n,.il\ Jrom 0 (no 
utrnph\ l luI l ~l'vt.' re .ltroph\ l. 
H\'p<lJ>IKillt·nlutwn, tdanJ:H'<ltl'-1<1 , nncl hght n·llo\\ 
t·h.tlk\ depo,.its \\ere noll'd \\ht•n Jlrl'.'<'lll und tht· tllJCt· 
tion silt·~ ol "Hnl' suhjl'l'b \\t'rt' exorninecl \\ith tht' .tid ul 
n dl,•('l'l in~{ lll ll'r•'-t'OJ>l'. 
Dmu \\Crt· anahted tor •ll!llllll'ant·e h\ analht' ol 
vnnance and thl' nnnp<~rotml'tm ,.11(11 IE.',! F>J . 
HE:-.1 1, 1,., 
\ 'asr1rrmst net ur J>ot enn 
All J;l !>o>UhJE.'Cts clemon:-tratl•d a deneast· in 
l \f. 1nduef.'d redm•ss m!'r the "Ill'~ of st£'roid 
inil'l'tion 111 a)(ret.•ment \\ith earli(•r olherHllinns 
IIi I Blanching "as noted a-. t'arh' "" :! hr po,..t 
lll!l'tllllll. A-. l'an be set•n in Figure• I. h~drorortt 
,.,one and hydrorortisom• l'i · ntlcratt clernnnstratt·d 
the1r rnax1mal blanch intt'n>-11\ ll\' I hr w1th 
n•,pectt\ e mean blanc·h "l'ores ul 1.:?:1 and I.l:l . 
fnaml'inolone acewniclt• and dt·,..omcll· l'illht'd 
greate .. t hlnm·hing at :? I hr wi1h re-.pl'l'lhl! tnl'all 
bl11neh '-l'Ort'" of :!.-1 and :!.1 Hv 11'1 hr the rnt•an 
blanch intt•n,.,it .\' scores had dt'rreast•d lctr all tour 
slenlld,. wi!lt hvdrocorthnne ,..htmin)( thl' greale,..l 
dt•rrease. From l~ tn 1:2 hr the mean hlanrh ,.,,·or£':-
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rl<> . I . Tinll' t·nur~e col corll('n~tt'rmrl-induced va~o 
constrit·tion follcmtnl( intradcrmolrnret·tion intu l \ '- red 
dencd ~k111 e t nanu•rnolnne acetunide. . .._ ... 
de.onrrlP, •. • ··· hvdro('ort isnnl' I 'j' -valerate~ .1110 
... Q. . h\'dro('orl isonc Thl 'dm·lr prndured no hlnm·h 
Ill)! 111 this time period. 
for all lour stNoids rematned relatl\ t•ly <·nnst ant. 
Hot h t riumnnolo1H' ac·etomdt• and de~onide pro-
duced si~rnifi<'<lnth more tntense blanching than 
h\'drol'orli~onc· nncl h\'drocorti~one l'j'-,·alt'raH• at 
:!-1. IK, nnd 7:! hr post inJect tun I p 0.01 l. 
Triamt'molon<• nrrto111de prodm·ed a hrl{her bl,ull'h 
gradl' than desontcle ut the aho\'e times hut these 
dil ferrnn•,., wl'rC' not st nll,.,t ieall\' sil!nifit·an t. The 
riifl'erem·t>s rn bla nrh .. rores bet'' een hydrocnrt i 
som• nnd hyrlr·ol'nrti,.,Olll' l'j' 'aleratt> wt're also not 
sta t isttt'all~ si~rnifteant. 
The prak mt>an blanch dtameter~ ot-currt•d at I 
hr for hvdrocortismw 111.:2 mm). triamrrnolonc 
aectonid~ tl:i(i mm). desontdr !Jl.i) mml, and 
h~·drncorttsnne 17 \<derate ( 10 . 1 mm) . 
Atmp/l\ Pmclurt iun 
Tnam<·mulont• tH'C'l lllllde produced atroph,· in all 
1:1 suhjet·ts. [)eo.,onldt• and hvdrot'orti .. nne 17 ,·aler-
ate produt•t•d at ropln tn ~J .. uh.irt Is. while hwlrocor 
ll!-'One procltH eel no at rnph' in an~ .. ub_iel't In 
Figurt•:! tt •~ apparent that the atrophy produl'ed 
hv tnUilll' lllOiont• ill'l'tontcle ts more sl:'\·ere at e\·en· 
g~admg tlllll' than that produn·d h' desonide and 
hvdrol'Urtl~onr 17-,aleratt• . Atroph' O\'l'r the ~lies 
of tnamt'lnolone <ll'(•tuntcle in.Jel'tion \\a~ noted in 
some tases a~-> t•nrlv fh I wt'ek pu~t 111_iel'tion. 
:vtaximal atroph_\ o~curred in all subject" during 
the lth wt'ek ancl persisted throughout the 8th 
week . H" :W wt't'b nt mphy wa ... p resen t in only 2 
~uhjects. T he at roph~ prndut'E>d by desonide and 
hvdrororlisotw li \alrratt• \\Us relntt\el\' transit•nt 
,,;ith a peak IH'Ur the lth wt>ek post i~iection. In 
only I subject did the atroph' persist beYOnd the 
6th \\el'k . 1\ lean atmph\ sl'ore,., lor the irradiated 
sites \\l:'rl' alwav" greatl'r than thosl' for the unir-
radiatt·cl :-it t•-. lor 1 hl' t hrl'e stl'roids at e\ er' ohst•r-
\'allon ttme. 
Addrtwnal .'iiC!t /<;J{I'I'/' 
Triamcmolone al'l'tontde nlw .. ed h\ poptgmentn-
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Ftc; :! l' inw nnrr .. <' ol cortit·o~terord inciuu·cl atropll\ 
pnKIUC'IIUil lollnwinl! a .. inl!l<' int radNmal 111if>< t 11111 e 
t nanwinololll' an•tonide: A d~: .. nmde. and • h\ 
drot·urll'-<ml' li-\'alt•rall' Hvclrut'llrtNIIH' anrl tht· \t>htde 
prndtKed nu ntmph\ , '!'11p ,how .. 1 he atroph\' prncluc·l'd 111 
l ' \ -1nllaml'd skin holid line,., J 8 fltl1Jm .. hem~ thr atm· 
ph\ prndurerl in nomrrad1ated nllrmal ,.,km I tfa,.,herl 
line~• . 
Item whtch persisted through the ~->th week in all 
injection sitt•s and thmugh the Wth wt•ek for'j' olll 
suhjt·c·h. Hoth dcsonide and hydmmrti,.,one li ,a( 
erat t' c·:tuscd hypnpigmentatton in fewer sUbJects W 
of 1:\J 1 han did t riamcinolorw acl'l<ll1td<' This 
hypopi~rmentat ion wa~ apparent in on I~ :.! suhjN·ts 
hy the l:.!th \\eek pnstmicrtinn . H~· prrpigml'ntatinn 
was not ohsrr,cd in tlw unirradiated injectwn sties 
until ut lea~t:! weeks poo.,t injection . A decrease in 
tannint-: Wl.h o.,een in the L'\'L-irradinted sites as 
earh as I da\·~ followtng injel'tinn. I h drocorti,.,ont' 
c·ausNI no h' popigmentattnn in any .. uhjel't. 
Se,en :-.uhwrts demonstrated the pn•sence of 
light \t'll<m t'halk' d!>po .. its at the triameinolonr 
al'etontde lllJN'ttcrn "1te" a .. early a .. the :lrd wl'rk. 
Tt'langH:'l' tasta wao., noted in n dillen•nt group of i 
suhjerh and appeared somewhat later than the 
chalk\ deposits IS to 1:! weeks I ln :\ suhjt't'to.,, dn-.e 
exam mat ton with a dio.,sel·ting mil'roseopt• re\'ealed 
dt'ere;bt'd numlwrs of nrptllar\' loopo., in atrophtc· 
A I HOI'II\ A:>o.D \ ASOC'O:\:;TRICTIO'i FOLJ.O\\ t:>o.C: I\, I HAilEH~IAL ( 'ORTIC'OS'J EROIDS 463 
sttes \\hen l'ompared to normal skin. :"Jl'ither 
deson1clE:'. h\Cirocorti,.,one I I -\'alcrate. nor h~ 
droeort i-.one produc·NI 1 ela ngtl'ctasia or 'isihle 
rhalk~ depo .. 11s. 
\\'e hm E:' »hcl\\ n that a t1uorinatt•d prednt;;olone 
dE:'ri\nti\e ttmtmc·lnolotH' aeNontdet and a non -
fluorin<tted prednisolonr deriHlli\£' tdcsollldet are 
equal!~ eflet'tl\ e and grt•at l'r 1 hun h,'> drocort isone 
and h~drorortisonc 17 \·alenJI(• in producinl! \'a:-;o-
ronstnc tion 111 l '\' 1.-induc·t•cl intlamed skin follm\-
in~ intradermal intection hut that only the lluon -
nat eel ,.,, eroid nHISl'» s1gnif1ntnt long-lasting der-
mal atrophy. The lack of ;.ignifintnl atroph:v pro-
duction by hnlrol'!lrti:.onc l'i -, alt•rate i:-; in agrt•e-
mcnt \\ith Sneddon 171 \\ho rt·centl:- concludrd 
that another ester of h\drocorti,.,one. hydrocorti-
sone 17-but)rate. is unlikc·l~ toeau-.ratrophy . ,\n\ 
difference het wt·rn t rtH mt1nolone <H·etonide and 
desoniclc in pll\'-,iolngit· and phy,.,irochemintl prop 
ert ie" must he• due to the pre,.,enre of the U-al ph a 
t1uoro group in triamt·inolone nretontde. Our data 
::;hm\ that 1 hl• add it 1011 of fluomw dor" not appear 
l!l signiticanth cnham·t> the ,·asoron;.tnt·tor po 
tcnr\ in inflamed "kill in agreemrnt with th!.' 
finding>- of other» IH I 111 normal -,kin .. ·e,eral 
stud ic>- have re portt•d a cor rein t ion hE'l \\ een ':1'-o-
constnt•tor potetw~· and nnlt-inllnmmator~ act i'-
it) of' sterotds )H. 10Jalthough we art• a\\arc of no 
direct t·omparison bet W<'('n t riamcinolon!.' ac<'ln-
nide and de>-nnidc ll•r t herapNilic elTicaC'\. 
The prest•nrt• of 11unrint• in the c·ort irostc•roid 
sl rutt ure dot•s correlate• wi1 h lhl' production of 
persistent at rophv. prolonged b, poptgmrnt at ion. 
and tel<tngiettasta. Wh!.'n u tluorint' atom is intro-
duced tnlo 1 he dt'son idr molecule the result tng 
compound. 1 riamcinolone acetonide. ha,.. onlv 
about the aqueou" -.oluhilit\ of dcson1dr and 
hydrocon l'>nnt• 17 n1lerate and 1 the 11queou;; 
solubtlttv nl hydrocorttsone. This lc>-senl'd -,oJuhil 
it~ should he rcfll'ct l'cl Ill ;t longer re,..idl'nt"e time at 
the i njN·twn "Ill' ThC' more-\\'at er-soluhle "' ercucb 
would he more raptdh cleared from the local 
injectiOn sitt•s and thus would e\ert their aetton 
mer a relatl\l'l.'> shorter period of time. Tht•,..e 
difTerrtH'l''> 111 soltthil it' nw,'> U<Tuunt fi>r 1 he van -
ing clt•grees of atroplt' \\ht!'h we have ohsent•d. 
Flunnne might also l'Hll>-l' alteration in metaholi"m 
or interact ion '~it h t h(• skin as is evidenC'ed hv the 
lig-ht .vcllow chalk\ dt•posits present onl~· it~ the 
triamcinolone aeetonidE:' injN·ted sitC',.., 
Thl' mrc·hnni-.m of atroph~ proclttrlion has not 
been dcfitwd . Prolonged \a;..ncon!'>trietion might h£' 
exp!.'eted tot'lllN;' atroph\' h,· decreasinl! tht' nutri -
ent supply Ottr clnta "how that a period ol \'aso-
constrt('tion. up to 7:! hr. 1s not sufficient to cause 
;..e\erc at rophv The lcmcr "oluhilit\ and longer 
rcsidente time of triamcinolone acetontde at th(• 
injl'<'l ion !--II e could pro Inn!{ ,·a~ocon" t rtt'lton 
hcvond ~~ hr which might contribute to thl' de 
l'rl'<hed numhl'r of t'apillary loops wr hctH' oh 
"en ed along '' 1 I h other "'de effects. Cort i<·o,..terotds 
<·an deneasc• thl' !'>\ nthesi.., of rolla)!C'n. arid mu('o 
polvsacchartdl'», and clmain hy inhihttin!{ th<· 
tihrohJa,..ts Ill). Since thl' heginn1ng ol atroph' 
\\a!'> ohscnccl I \\t•ek afu•r injcrtion 111 th1s stud'. 
thi, could be ronsi»tent with an carl~ dt•ert>u"e 111 
Hl'ld mucopoh·sa!'l'harides a;. dcmtm,..tratl'Cl hl,.,to 
<·he m1call) II:! 1. An i nhihit ion ol collagC'n "' nt he"i" 
'"unlike!,'> to ac·c·ount lor 1 he apparent lo;;s ol t issul' 
»inn• the t urno\cr 111ne lor collagen i, 'cr~ long. 
e.g .. 1000 dn\'s in rats 11:\j. An inerea»e in !'ollagrn 
hrrnkdown eannot lw rulrd out sinte steroid~ lul\ l' 
been rcportc•d to innca»(• the actidty of collagen 
a"l' in rnhhtt c·ornt•a 1111 and in rat -.kin IJ;'lj. 
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